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Description 

[0001] This invention relates to a mobile telephone 
apparatus with power saving. 

[0002] A mobile telephone apparatus with power sav- 5 
ing is known. Such a mobile telephone apparatus effects 
intermittent receiving outside a service area to save a 
power consumption, because there is a possibility that 
the mobile telephone apparatus moves to inside of the 
service area. w 
[0003] Japanese patent application provisional publi- 
cation No. 06311079 A discloses a prior art mobile tel- 
ephone set with automatic power-off function. In this pri- 
or art mobile telephone set, there is a function which 
interrupts power of a power supply automatically when * 5 
the mobile telephone set comes outside of a zone of the 
service network. 

[0004] Further, document US-4 903 319 discloses a 
battery-powered portable radio telephone for use in a 
mobile telephone network which receives signals from 20 
the network and judges from the received signal wheth- 
er the radio telephone is inside or outside of the service 
area of the network. A battery saver is provided to peri- 
odically interrupt the battery power of the telephone 
when the latter is judged as being outside of the service 25 
area. 

[0005] Moreover, document JP-06 351 058 discloses 
a mobile communication device in which a measuring 
means measures the electric field level of the presently 
used base station and another measuring means meas- 30 
ures the electric field level of each base station so that 
the base station providing the strongest signals can be 
determined. Further, there is a moving control part for 
the detection of a movement of the mobile communica- 
tion device so that the power consumed by the location 35 
registration is saved if the device does not move. 
[0006] The aim of the present invention is to provide 
an improved mobile telephone apparatus with power 
saving. 

[0007] According to the present invention, a mobile *o 
telephone apparatus is provided, which comprises: a ra- 
dio communication circuit having an antenna for receiv- 
ing a radio wave signal and outputting a reception sig- 
nal; a judging circuit responsive to the reception signal 
for judging whether the mobile telephone apparatus is *5 
inside or outside a service area of the radio wave signal; 
a detection circuit for detecting whether the mobile tel- 
ephone apparatus is in a moving condition or a static 
condition; a power supply for supplying a power to the 
radio communication circuit; and a control circuit re- 50 
sponsive to the judging circuit and the detection circuit 
for stopping supplying the power to the radio communi- 
cation circuit when the mobile telephone apparatus is 
outside the service area and the mobile telephone ap- 
paratus is in the static condition. 55 
[0008] The mobile telephone apparatus mentioned 
above, may further comprise: a clock circuit for meas- 
uring a first interval of stopping supplying the power to 



the radio communication circuit, a second interval in the 
moving condition and displaying circuit for displaying the 
first interval and the second interval. 
[0009] In the mobile telephone apparatus, the detec- 
tion circuit comprises an accelerometer for detecting ac- 
celeration of the mobile telephone apparatus. 
[0010] In the mobile telephone apparatus, the detec- 
tion circuit comprises a vibration sensor for detecting a 
vibration of the mobile telephone apparatus. 
[0011] In the mobile telephone apparatus, the detec- 
tion circuit comprises a receiving circuit for receiving a 
vehicle speed signal indicative of a vehicle on which the 
mobile telephone apparatus is mounted. 
[0012] The mobile telephone apparatus may further 
comprise: a clock circuit for measuring a first interval of 
stopping supplying the power to the radio communica- 
tion circuit, a second interval in the moving condition and 
a displaying circuit for displaying the first interval and 
the second interval, wherein the detection circuit com- 
prises a receiving circuit for receiving a vehicle speed 
signal indicative of a vehicle on which the mobile tele- 
phone apparatus is mounted. 
[0013] The object and features of the present inven- 
tion will become more readily apparent from the follow- 
ing detailed description taken in conjunction with the ac- 
companying drawings in which: 

Fig. 1 is a block diagram of a mobile telephone ap- 
paratus of a first embodiment; 
Fig. 2 depicts a flow chart of the control program 
stored in the microprocessor 8; and 
Fig. 3 is a partial block diagram of a modification; 
and 

Fig. 4 is a block diagram of a mobile telephone ap- 
paratus of a second embodiment. 

[0014] The same or corresponding elements or parts 
are designated with like references throughout the 
drawings. 

<FIRST EMBODIMENT 

[001 5] Fig. 1 is a block diagram of a mobile telephone 
apparatus of a first embodiment. 
[0016] The mobile telephone apparatus of the first 
embodiment comprises a radio communication circuit 2 
including an antenna for receiving a radio wave signal 
from a base station (not shown) and for transmitting a 
transmission signal, a service area judging circuit 6 for 
judging whether the mobile telephone apparatus is in- 
side or outside the service area from the reception signal 
24, an acceleration sensor (accelerometer) 7 for detect- 
ing acceleration of the mobile telephone apparatus, a 
clock circuit (timer) 9 for generating a present time signal 
and a timer signal, a key pad 10 for generating an op- 
eration signal, a control circuit 8 (microprocessor) for 
controlling respective circuits of the mobile telephone 
apparatus in response to outputs of the radio communi- 
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cation circuit 2, the service area judging circuit 6, the 
acceleration sensor 7, the clock circuit 9, and the oper- 
ation signal, a display circuit 3 for displaying information 
from the control circuit 8, and a power supply for sup- 
plying first to third power PWR1 to PWR3 from a battery 5 
power from a battery 5 under control by the control cir- 
cuit 8. 

[0017] The first power PWR1 is supplied to the radio 
communication circuit 2 and the service area judging cir- 
cuit 6. 1 ° 
[0018] An operation will be described. 
[001 9] The radio communication circuit 2 receives the 
radio wave signal from a base station through the an- 
tenna 1 and transmits the transmission signal. The serv- 
ice area judging circuit 6 judges whether the mobile tel- is 
ephone apparatus is inside or outside the service area 
from the reception signal 24. That is, if a control signal 
in the radio wave signal can be received correctly, the 
service area judging circuit 6 judges that the mobile tel- 
ephone apparatus is inside the service area and if the 
control signal in the radio wave signal cannot be re- 
ceived correctly, the service area judging circuit 6 judges 
that the mobile telephone apparatus is outside the serv- 
ice area. The acceleration sensor 7 detects acceleration 
of the mobile telephone apparatus. When the accelera- 
tion sensor 7 shows an intermediate voltage in its dy- 
namic range, the control circuit judges that the mobile 
telephone apparatus is in the static condition. When the 
voltage of the acceleration sensor 7 shows other volt- 
ages in its dynamic range, the control circuit judges that 
the mobile telephone apparatus is in the moving condi- 
tion. The clock circuit 9 generates the present time sig- 
nal and the timer signal for measuring an event in re- 
sponse to the control circuit 8. The key pad 1 0 generates 
the operation signal such as a dial signal and includes 
an ON/OFF switch (not shown) and a HOOK switch (not 
shown). The control circuit 8 controls respective circuits 
in accordance with a control program mentioned later. 
The display circuit 3 displays information from the con- 
trol circuit 8. The power supply supplies first to third pow- 
er PWR1 to PWR3 from a battery power from a battery 
5 in a power-on condition. In a power save mode, the 
power supplying circuit 4 stops supplying the power 
PWR1 to the radio communication circuit 2 and to the 
service area judging circuit 6. 

[0020] Fig. 2 depicts a flow chart of the control pro- 
gram stored in the microprocessor (mpu) 8. 
[0021] The microprocessor 8 judges whether the ON/ 
OFF switch is in the OFF or the ON condition in step s1 . 
If the ON/OFF switch is in the ON condition, the micro- 
processor 8 judges whether the mobile telephone appa- 
ratus is inside or outside the service area from the re- 
ception signal in step s2. If the mobile telephone appa- 
ratus is inside the service area, the microprocessor 8 
operates the power supply circuit 4 to supply all of pow- 
ers PWR1 to PWR3 in step s3. In the following step s4, 
the microprocessors effects controlling of a standby op- 
eration (intermittent receiving) or a communication con- 
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dition. In the following step s11, the microprocessor 8 
displays a moving condition interval from the timer sig- 
nal which is derived from step s10 mentioned later. 
Then, the microprocessor 8 judges whether the ON/ 
OFF switch is in the OFF or the ON condition. If the ON/ 
OFF switch is in the ON condition, processing returns 
to step s2. If the ON/OFF switch is in the OFF condition, 
processing returns to step s1 

[0022] In step s2, if the mobile telephone apparatus 
is outside the service area, the microprocessor 8 judges 
whether the mobile telephone apparatus is in the mov- 
ing condition or the static condition in step s6. If the mo- 
bile telephone apparatus is in the moving condition 
processing proceeds to step s10 where the microproc- 
essor 8 operates the clock circuit 9 to generate the timer 
signal indicative of the moving condition. Then, process- 
ing proceeds to step s3 to perform the standby or com- 
munication operation and the moving condition interval 
is displayed in step s11 as mentioned. 
[0023] If the mobile telephone apparatus is in the stat- 
ic condition, the microprocessor 8 stops supplying the 
power PWR1 to the radio communication circuit 2 and 
to the service area judging circuit in step s7, calculates 
a total moving condition interval, and starts the timer to 
measure the power saving mode interval. In the follow- 
ing step s8, the microprocessor 8 makes the microproc- 
essor 8 itself and the acceleration sensor 7 in a sleep 
mode to reduce the power consumption, starts the timer 
in the clock circuit for generating the timer signal, and 
displays the total moving condition interval. The accel- 
eration sensor 7 consumes a power less than 1 mA in 
the sleep mode. 

[0024] In the following step s9, the microprocessor 8 
displays an interval of stopping supplying power PWR1 
from the timer signal and displays the present time from 
the clock circuit 9. Then, processing returns to step s6. 
[0025] Fig. 3 is a partial block diagram of a modifica- 
tion. In this modification, a vibration sensor T is used 
instead the acceleration sensor 7. The displaying in the 
sleep mode may be only effected in response to a com- 
mand from the key pad 10 to further reduce the power 
consumption. 

<SECOND EMBODIMENT 

[0026] Fig. 4 is a block diagram of a mobile telephone 
apparatus of a second embodiment. 
[0027] The mobile telephone apparatus of the second 
embodiment is substantially the same as that of the first 
embodiment. The difference is that a vehicle speed sen- 
sor 11 replaces the acceleration sensor 7 and an inter- 
face circuit 13 for interfacing the vehicle speed sensor 
with the control circuit 8 is further provided. The vehicle 
speed sensor 11 detects a speed of a vehicle to which 
the mobile telephone apparatus is provided and sup- 
plies the vehicle speed signal to the control circuit 8 
through the interface circuit 13. The interface circuit 13 
comprises two sets of contacts, namely, one set for the 
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vehicle speed sensor 11 and another for the ground line 
and effects interfacing when the mobile telephone ap- 
paratus is placed on a holder (not shown) provided to 
the vehicle. The holder has the contacts. Moreover, an 
infrared coupling using photo-diodes or a magnetic cou- 
pling can be used for the interfacing. 
[0028] A mobile telephone apparatus is disclosed 
which comprises: a radio communication circuit having 
an antenna for receiving a radio wave signal and out- 
putting a reception signal; a judging circuit responsive 
to the reception signal for judging whether the mobile 
telephone apparatus is inside or outside a service area; 
a detection circuit for detecting whether the mobile tel- 
ephone apparatus is in a moving condition or a static 
condition; a power supply for supplying a power to the 
radio communication circuit; and a control circuit re- 
sponsive to the judging circuit and the detection circuit 
for stopping supplying the power to the radio communi- 
cation circuit when the mobile telephone apparatus is 
outside the service area and the mobile telephone ap- 
paratus is in the static condition. The detection circuit 
may comprise an acceleration sensor, a vibration sen- 
sor or a vehicle speed meter. The power consumption 
is further reduced by making the microprocessor and the 
acceleration sensor in a sleep mode. Intervals of the 
power saving mode can be displayed. 



Claims 

1. A mobile telephone apparatus comprising: 

radio communication means (2) having an an- 
tenna for receiving a radio wave signal and out- 
putting a reception signal; 
judging means (6) responsive to said reception 
signal for judging whether said mobile tele- 
phone apparatus is inside or outside a service 
area of said radio wave signal; 
a power supply (4) for supplying a power to said 
radio communication means; 
characterized by 

detection means (7) for detecting whether said 
mobile telephone apparatus is in a moving con- 
dition or a static condition; and 
control means (8) responsive to said judging 
means and said detection means for stopping 
supplying said power to said radio communica- 
tion means 

when said mobile telephone apparatus is out- 
side said service area and said mobile tele- 
phone apparatus is in said static condition. 

2. The mobile telephone apparatus as claimed in 
claim 1, further comprising: a clock circuit (9) for 
measuring a first interval of stopping supplying said 
power to said radio communication means, a sec- 
ond interval in said moving condition and displaying 



means (3) for displaying said first interval and said 
second interval. 

3. The mobile telephone apparatus as claimed in 
5 claim 1 , wherein said detection means (7) compris- 
es an accelerometer for detecting acceleration of 
said mobile telephone apparatus. 

4. The mobile telephone apparatus as claimed in 
10 claim 1 , wherein said detection means (7) compris- 
es a vibration sensor for detecting a vibration of said 
mobile telephone apparatus. 

5. The mobile telephone apparatus as claimed in 
15 claim 1 , wherein said detection means (7) compris- 
es receiving means (11) for receiving a vehicle 
speed signal indicative of a vehicle on which said 
mobile telephone apparatus is mounted, said de- 
tection means (7) detecting whether said mobile tel- 

20 ephone apparatus is in said moving condition or 
said static condition from said vehicle speed signal. 

6. The mobile telephone apparatus as claimed in 
claim 1, further comprising: a clock circuit (9) for 

25 measuring a first interval of stopping supplying said 
power to said radio communication means, a sec- 
ond Interval in said moving condition and displaying 
means (3) for displaying said first interval and said 
second interval, wherein said detection means (7) 

30 comprises receiving means (1 1 ) for receiving a ve- 
hicle speed signal indicative of a vehicle on which 
said mobile telephone apparatus is mounted. 



35 Patentanspruche 

1 . Mobiles TelefongerSt, umfassend: 

eine Funkkommunikationseinrichtung (2) mit 
40 einer Antenne zum Empfangen eines Funkwel- 

lensignals und Ausgeben eines Empfangssi- 
gnals; 

eine auf das Empfangssignal ansprechende 
Beurteilungseinrichtung (6) zum Beurteilen, ob 
45 sich das mobile TelefongerSt innerhalb oder au- 

lierhalb eines Dienstbereichs des Funkwellen- 
signals befindet; und 

eine Leistungsversorgung (4) zum ZufQhren 
von Leistung zu der Funkkommunikationsein- 

50 richtung, 

gekennzeichnet durch 
eine Erfassungseinrichtung (7) zum Erfassen, 
ob sich das mobile TelefongerSt in einem Be- 
wegungszustand oder in einem statischen Zu- 

55 stand befindet; und 

eine Steuereinrichtung (8), die auf die Beurtei- 
lungseinrichtung und die Erfassungseinrich- 
tung anspricht, urn die Zufuhr der Leistung zu 
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der Funkkommunikationseinrichtung zu been- 
den, wenn sich das mobile Telefongerat aufier- 
halb des Dienstbereichs befindet und sich das 
mobile Telefongerat in dem statischen Zustand 
befindet. 5 

2. Mobiles Telefongerat nach Anspruch 1 , ferner urn- 
fassend: 

eine Zeitmesserschaltung (9) zum Messen ei- 10 
nes ersten Intervails des Beendens der Lei- 
stungszufuhr zu der Funkkommunikationsein- 
richtung, eines zweiten Intervails in dem Bewe- 
gungszustand, und eine Anzeigeeinrichtung 
(3) zum Anzeigen des ersten Intervails und des 15 
zweiten Intervails. 

3. Mobiles Telefongerat nach Anspruch 1 , bei dem die 
Erfassungseinrichtung (7) einen Beschleunigungs- 
messer zum Erfassen einer Beschleunigung des 20 
mobilen Telefongerats umfaflt. 

4. Mobiles Telefongerat nach Anspruch 1 , bei dem die 
Erfassungseinrichtung (7) einen Vibrationssensor 
zum Erfassen einer Vibration des mobilen Telefon- 25 
gerats umfaftt. 

5. Mobiles Telefongerat nach Anspruch 1 , bei dem die 
Erfassungseinrichtung (7) eine Empfangseinrich- 
tung (11) zum Empfangen eines Fahrzeugge- 30 
schwindigkeitssignals umfalit, das ein Fahrzeug 
anzeigt, in welchem das mobile Telefongerat einge- 
baut ist, wobei die Erfassungseinrichtung (7) aus 
dem Fahrzeuggeschwindigkeitssignal erfalit, ob 
sich das mobile Telefongerat in dem Bewegungs- 35 
zustand Oder in dem statischen Zustand befindet. 

6. Mobiles Telefongerat nach Anspruch 1 , ferner um- 
fassend: 

40 

eine Zeitmesserschaltung (9) zum Messen ei- 
nes ersten Intervails des Beendens der Lei- 
stungszufuhr zu der Funkkommunikationsein- 
richtung, eines zweiten Intervails in dem Bewe- 
gungszustand, und eine Anzeigeeinrichtung 45 
(3) zum Anzeigen des ersten Intervails und des 
zweiten Intervails, wobei die Erfassungsein- 
richtung (7) eine Empfangseinrichtung (11) 
zum Empfangen eines Fahrzeuggeschwindig- 
keitssignals umfafit, das ein Fahrzeug anzeigt, so 
in welchem das mobile Telefongerat eingebaut 
ist. 



Revendications 

1 . Dispositif de telephone mobile comprenant : 
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un moyen de communication radio (2) compor- 
tant une antenne destinee a recevoir un signal 
d'onde radio et a fournir en sortie un signal de 
reception, 

un moyen devaluation (6) sensible audit signal 
de reception afin d'evaluer si ledit dispositif de 
telephone mobile est a I'interieur ou a I'exte- 
rieur d'une zone de service dudit signal d'onde 
radio, 

une alimentation (4) destinee a fournir de I'ali- 
mentation audit moyen de communication ra- 
dio, 

caracterise par 

un moyen de d6tection (7) destine a detecter si 
ledit dispositif de telephone mobile est dans un 
etat de deplacement ou un etat statique, et 
un moyen de commande (8) sensible audit 
moyen devaluation et audit moyen de d6tec- 
tion pour arr§ter de fournir ladite alimentation 
audit moyen de communication radio lorsque 
ledit dispositif de telephone mobile est a I'exte- 
rieur de ladite zone de service et que ledit dis- 
positif de telephone mobile est dans ledit etat 
statique. 

2. Dispositif de telephone mobile selon la revendica- 
tion 1 , comprenant en outre : un circuit d'horloge (9) 
destine a mesurer un premier intervalle d'arret de 
la fourniture de ladite alimentation audit moyen de 
communication radio, un second intervalle dans le- 
dit etat de deplacement et un moyen d'affichage (3) 
destine a afficher ledit premier intervalle et ledit se- 
cond intervalle. 

3. Dispositif de telephone mobile selon la revendica- 
tion 1 , dans lequel ledit moyen de detection (7) com- 
prend un accelerometre destine a detecter une ac- 
celeration dudit dispositif de telephone mobile. 

4. Dispositif de t6lephone mobile selon la revendica- 
tion 1 , dans lequel ledit moyen de detection (7) com- 
prend un capteur de vibration destine a detecter 
une vibration dudit dispositif de telephone mobile. 

5. Dispositif de telephone mobile selon la revendica- 
tion 1 , dans lequel ledit moyen de detection (7) com- 
prend un moyen de reception (11) destine a recevoir 
un signal de vitesse de vehicule indicatif d'un vehi- 
cule sur lequel ledit dispositif de telephone mobile 
est monte, ledit moyen de detection (7) detectant si 
ledit dispositif de telephone mobile est dans ledit 
etat de deplacement ou dans ledit etat statique 
d'apres ledit signal de vitesse du vehicule. 

6. Dispositif de telephone mobile selon la revendica- 
tion 1 , comprenant en outre : un circuit d'horloge (9) 
destine a mesurer un premier intervalle d'arrSt de 
la fourniture de ladite alimentation audit moyen de 
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communication radio, un second intervalle dans le- 
dit etat de deplacement et un moyen d'affichage (3) 
destine a afficher ledit premier intervalle et ledit se- 
cond intervalie, dans lequel ledit moyen de detec- 
tion (7) comprend un moyen de reception (11 ) des- 
tine a recevoir un signal de vitesse de vehicule in- 
dicatif d'un vehicule sur lequel ledit dispositif de te- 
lephone mobile est monte. 
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